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I. GENERAL CONSIDERATIONS AND SCOPE 


The previous guideline for the use of echocardiog¬ 
raphy was published in March 1997. Since that time, 
there have been significant advances in the technol¬ 
ogy of echocardiography and growth in its clinical 
use and in the scientific evidence leading to recom¬ 
mendations for its proper use. 

Each section has been reviewed and updated in 
evidence tables, and where appropriate, changes 
have been made in recommendations. A new sec¬ 
tion on the use of intraoperative transesophageal 
echocardiography (TEE) is being added to update 
the guidelines published by the American Society of 
Anesthesiologists and the Society of Cardiovascular 
Anesthesiologists. There are extensive revisions, es¬ 
pecially of the sections on ischemic heart disease; 
congestive heart failure, cardiomyopathy, and as¬ 
sessment of left ventricular (LV) function; and 
screening and echocardiography in the critically ill. 
There are new tables of evidence and extensive revi¬ 
sions in the ischemic heart disease evidence tables. 

Because of space limitations, only those sections 
and evidence tables with new recommendations 
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will be printed in this summary article. Where there 
are minimal changes in a recommendation group¬ 
ing, such as a change from Class Ila to Class I, only 
that change will be printed, not the entire set of 
recommendations. Advances for which the clinical 
applications are still being investigated, such as the 
use of myocardial contrast agents and three-dimen¬ 
sional echocardiography, will not be discussed. 

The original recommendations of the 1997 guide¬ 
line are based on a Medline search of the English 
literature from 1990 to May 1995. The original 
search yielded more than 3000 references, which 
the committee reviewed. For this guideline update, 
literature searching was conducted in Medline, EM- 
BASE, Best Evidence, and the Cochrane Library for 
English-language meta-analyses and systematic re¬ 
views from 1995 through September 2001. Further 
searching was conducted for new clinical trials on 
the following topics: echocardiography in adult 
congenital heart disease, echocardiography for eval¬ 
uation of chest pain in the emergency department, 
and intraoperative echocardiography. The new 
searches yielded more than 1000 references that 
were reviewed by the writing committee. 

This document includes recommendations for the 
use of echocardiography in both adult and pediatric 
patients. The pediatric guidelines also include rec¬ 
ommendations for fetal echocardiography, an in¬ 
creasingly important field. The guidelines include 
recommendations for the use of echocardiography 
in both specific cardiovascular disorders and the 
evaluation of patients with frequently observed car¬ 
diovascular symptoms and signs, common present¬ 
ing complaints, or findings of dyspnea, chest dis¬ 
comfort, and cardiac murmur. In this way, the 
guidelines will provide assistance to physicians re¬ 
garding the use of echocardiographic techniques in 
the evaluation of such common clinical problems. 

The recommendations concerning the use of 
echocardiography follow the indication classifica¬ 
tion system (eg. Class I, II, and III) used in other 
American College of Cardiology/American Heart As¬ 
sociation (ACC/AHA) guidelines: 

Class I: Conditions for which there is evidence 
and/or general agreement that a given 
procedure or treatment is useful and 
effective. 

Class II: Conditions for which there is conflicting 
evidence and/or a divergence of opinion 
about the usefulness/efflcacy of a proce¬ 
dure or treatment. 

Ila: Weight of evidence/opinion is in favor of 
usefulness/efficacy. 

Ilb: Usefulness/efficacy is less well estab¬ 
lished by evidence/opinion. 

Class ni: Conditions for which there is evidence 
and/or general agreement that the pro¬ 


cedure/treatment is not useful/effective 
and in some cases may be harmful. 

Evaluation of the clinical utility of a diagnostic test 
such as echocardiography is far more difficult than 
assessment of the efficacy of a therapeutic interven¬ 
tion because the diagnostic test can never have the 
same direct impact on patient survival or recovery. 
Nevertheless, a series of hierarchical criteria are gen¬ 
erally accepted as a scale by which to judge worth. 

Hierarchical Levels of Echocardiography 
Assessment 

• Technical capacity 

• Diagnostic performance 

• Impact on diagnostic and prognostic thinking 

• Therapeutic impact 

• Health-related outcomes 

Because there are essentially no randomized trials 
assessing health outcomes for diagnostic tests, the 
committee has not ranked the available scientific 
evidence in an A, B, and C fashion (as in other 
ACC/AHA documents) but rather has compiled the 
evidence in tables. The evidence tables have been 
extensively revised and updated. All recommenda¬ 
tions are thus based on either this evidence from 
observational studies or on the expert consensus of 
the committee. 

The definition of echocardiography used in this 
document incorporates Doppler analysis, M-mode 
echocardiography, two-dimensional transthoracic 
echocardiography (TTE), and, when indicated, TEE. 
Intravascular ultrasound is not considered but is 
reviewed in the ACC/AHA Guidelines for Percutane¬ 
ous Coronary Intervention^ (available at http:// 
WWW. acc.org/clinical/guidelines/percutaneous/ 
dirlndex.htm) and the Clinical Expert Consensus 
Document on intravascular ultrasound^ (available at 
http://www.acc.org/clinical/consensus/standards/ 
standardl2.htm). Echocardiography for evaluating 
the patient with cardiovascular disease for noncar¬ 
diac surgery is considered in the ACC/AHA Guide¬ 
lines for Perioperative Cardiovascular Evaluation for 
Noncardiac Surgery.^ The techniques of three-di¬ 
mensional echocardiography are still in the develop¬ 
mental stages and are not considered here. New 
techniques that are still rapidly evolving and im¬ 
provements that are purely technological in echo- 
Doppler instrumentation, such as color Doppler 
imaging and digital echocardiography, are not going 
to be separately discussed in the clinical recommen¬ 
dations addressed in this document. Tissue Doppler 
imaging, both pulsed and color, which detects low 
Doppler shift frequencies of high energy generated 
by the contracting myocardium and consequent 
wall motion, are proving very useful in evaluating 
systolic and diastolic myocardial function. However, 
these technological advances will also not be sepa- 
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lately discussed in the clinical recommendations."^’®. 
Echocardiographic-contrast injections designed to 
assess myocardial perfusion to quantify myocardium 
at risk and perfusion beds also were not addressed. 

These guidelines address recommendations about 
the frequency with which an echocardiographic 
study is repeated. If the frequency with which 
studies are repeated could be decreased without 
adversely affecting the quality of care, the economic 
savings realized would likely be significant. With a 
noninvasive diagnostic study and no known compli¬ 
cations, the potential for repeating the study unnec¬ 
essarily exists. It is easier to state when a repeat 
echocardiogram is not needed then when and how 
often it should be repeated, because no studies in 
the literature address this question. How often an 
echocardiogram should be done depends on the 
individual patient and must be left to the judgment 
of the physician until evidence-based data address¬ 
ing this issue are available. 

The ACC/AHA/ASE 2003 Guideline Update for the 
Clinical Application of Echocardiography includes 
several significant changes in the recommendations 
and in the supporting narrative portion. In this 
summary, we list the updated recommendations, as 
well as commentary on some of the changes. All 
new or revised language in recommendations ap¬ 
pears in boldface type. Only the references support¬ 
ing the new recommendations are included in this 
article. The reader is referred to the full-text version 
of the guidelines posted on the American College of 
Cardiology ("www.acc.org), American Heart Associ¬ 
ation (■www.americanheart.org), and American Soci¬ 
ety for Echocardiography ("www.asecho.org) World 
Wide Web sites for a more detailed exposition of the 
rationale for these changes. 


SECTION n-B. NATIVE VALVULAR STENOSIS 

Recommendations for Echocardiography in 
Valvular Stenosis 

Comment: New references. 

Class Ilb 

2. Dobutamlne echocardiography for the 
evaluation of patients with low-gradient 
aortic stenosis and ventricular dysfunction. 


SECTION II-C. NATIVE VALVULAR 
REGURGITATION 


Recommendations for Echocardiography in 
Native Valvular Regurgitation 

Comment: Literature on valvular effects of anorectic 
drugs and references to echocardiographic predic¬ 


tors of prognosis after aortic and mitral valve surgery 
have been added.^^° 

Class / 

7. Assessment of the effects of medical therapy 
on the severity of regurgitation and ventricular 
compensation and function when it might 
change medical management. 

8. Assessment of valvular morphology and 
regurgitation in patients with a history of 
anorectic drug use, or the use of any drug 
or agent known to be associated with 
valvular heart disease, who are symptom¬ 
atic, have cardiac murmurs, or have a 
technically inadequate auscultatory 
examination. 

Class III 

2. Routine repetition of echocardiography 
in past users of anorectic drugs with nor¬ 
mal studies or known trivial valvular 
abnormalities. 


SECTION n-F. INFECTIVE ENDOCARDITIS: 
NATIVE VALVES 


Recommendations for Echocardiography in 
Infective Endocarditis: Native Valves 

Comment: The Duke Criteria for the diagnosis of 
infective endocarditis have been added, as well as 
the value of TEE in the setting of a negative trans¬ 
thoracic echocardiogram when there is high clinical 
suspicion or when a prosthetic valve is involved. 
Class I 

6. If TTE is equivocal, TEE evaluation of 
staphylococcus bacteremia without a 
known source. 

Class Ila 

1 . Evaluation of persistent nonstaphylococcus 
bacteremia without a known source.* 

Class III 

1. Evaluation of transient fever without evi¬ 
dence of bacteremia or new murmur. 

*TEE may frequentiy provide incremental value in addition to 
information obtained by TTE. The role of TEE in first-line exam¬ 
ination awaits further study. 


SECTION n-G. PROSTHETIC VALVES 


Recommendations for Echocardiography in 
Valvular Heart Disease and Prosthetic Valves 
Class I 
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3. Use of echocardiography (especially TEE) in 
guiding the performance of interventional 
techniques and surgery (eg, balloon valvot- 
omy and valve repair) for valvular disease. 


SECTION IV-A. ACUTE ISCHEMIC SYNDROMES 


Recommendations for Echocardiography in 
the Diagnosis of Acute Myocardial Ischemic 
Syndromes 

Comment: Movement of a recommendation from 
Class Ila to Class I and minor wording change. 

Recommendations for Echocardiography in 
Risk Assessment, Prognosis, and Assessment 
of Therapy in Acute Myocardial Ischemic 
Syndromes 
Class I 

4. Assessment of myocardial viability when 
required to define potential efficacy of 
revascularization.* 

Class Ila 

2. Moved to Class I (see above). 

Class Ilb 

1 . Assessment of late prognosis (greater than or 
equal to 2 years after acute myocardial 
infarction). 

‘Dobutamine stress echocardiography. 


SECTION IV-B. CHRONIC ISCHEMIC HEART 
DISEASE 


Recommendations for Echocardiography in 
Diagnosis and Prognosis of Chronic Ischemic 
Heart Disease 

Comment: There are new sections on stress echo¬ 
cardiography in the detection of coronary disease in 
the transplanted heart and stress echocardiography 
in the detection of coronary disease in women. 
There is one new Class I recommendation and three 
new Class Ila recommendations. Recommendations 
have been renumbered for clarity. 

Class I 

2. Exercise echocardiography for diagnosis 
of myocardial ischemia in selected pa¬ 
tients (those for whom ECG assessment is 
less reliable because of digoxin use, LVH 
or with more than 1 mm ST depression at 
rest on the baseline ECG, those with pre- 
excitation [Wolff-Parkinson-White] syn¬ 


drome, complete left bundle-branch 
block) with an intermediate pretest likeli¬ 
hood of CAD. 

Class Ila 

1. Prognosis of myocardial ischemia in se¬ 
lected patients (those in whom ECG as¬ 
sessment is less reliable) with the follow¬ 
ing ECG abnormalities: pre-excitation 
(Wolff-Parklnson-White) syndrome, elec¬ 
tronically paced ventricular rhythm, 
more than 1 mm of ST depression at rest, 
complete left bundle-branch block.* 

2. Detection of coronary arterlopathy in pa¬ 
tients who have undergone cardiac trans¬ 
plantation.! 

3. Detection of myocardial Ischemia in 
women with a low or intermediate pretest 
likelihood of CAD.* 

Class lib 

1. Moved to Class Ila. 

‘Exercise or pharmacological stress echocardiogram. 

■fDobutamine stress echocardiogram. 

Recommendations for Echocardiography in 

Assessment of Interventions in Chronic 

Ischemic Heart Disease 

One new Class Ila recommendation has been added. 

Class Ila 

1. Assessment of LV function in patients 
with previous myocardial infarction 
when needed to guide possible implanta¬ 
tion of implantable cardioverter-defibril¬ 
lator (ICD) in patients with known or 
suspected LV dysfunction. 

Tables 1 through 6 are new tables that relate to 

CAD. 


SECTION V-B. REGIONAL LV FUNCTION 


Recommendations for Echocardiography in 
Patients With Dyspnea, Edema, or 
Cardiomyopathy 
Class I 

1. Dyspnea with clinical signs of heart 
disease. 

Class lib 

1. Re-evaluation of patients with established car¬ 
diomyopathy when there is no change in clin¬ 
ical status but when the results might 
change management. 
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Table 1 Evaluation of myocardial viability with DSE in patients with chronic CAD and impaired systolic LV function to 
detect hibernating myocardium 


First Author, Year 

Ref. 

Stress 

Total 

Criteria 

Sensitivity 

o/o 

Specificity 

% 

T 

OTV 

Accuracy 

Marzullo, 1993 

13 

LD-DSE 

14 

Imp. WM* 

82 

92 

95 

73 

85 

Cigarroa, 1993 

14 

LD-DSE 

25 

Imp. WMt 

82 

86 

82 

86 

84 

Alfieri, 1993 

15 

LD-DSE 

14 

Imp. WM* 

91 

78 

92 

76 

88 

La Canna, 1994 

16 

LD-DSE 

33 

Imp. WM* 

87 

82 

90 

77 

85 

Charney, 1994 

17 

LD-DSE 

17 

Imp. WM* 

71 

93 

92 

74 

81 

Afridi, 1995 

18 

DSE 

20 

Imp. WMt 

80 

90 

89 

82 

85 

Perrone-Filardi, 1995 

19 

LD-DSE 

18 

Imp. WM* 

88 

87 

91 

82 

87 

Senior, 1995 

20 

LD-DSE 

22 

Imp. WM* 

87 

82 

92 

73 

86 

Haque, 1995 

21 

LD-DSE 

26 

Imp. WM* 

94 

80 

94 

80 

91 

Arnese, 1995 

22 

LD-DSE 

38 

Imp. WM* 

74 

96 

85 

93 

91 

deFilippi, 1995 

23 

LD-DSE 

23 

Imp. WM* 

97 

75 

87 

93 

89 

Iliceto, 1996 

24 

LD-DSE 

16 

Imp. WM* 

71 

88 

73 

87 

83 

Varga, 1996 

25 

LD-DSE 

19 

Imp. WM* 

74 

94 

93 

78 

84 

Baer, 1996 

26 

LD-DSE 

42 

Imp. WMt 

92 

88 

92 

88 

90 

Vanoverschelde, 1996 

27 

LD-DSE 

73 

Imp. WMt 

88 

77 

84 

82 

84 

Gerber, 1996 

28 

LD-DSE 

39 

Imp. WM* 

71 

87 

89 

65 

77 

Bax, 1996 

29 

LD-DSE 

17 

Imp. WM* 

85 

63 

49 

91 

70 

Perrone-Filardi, 1996 

30 

LD-DSE 

18 

Imp. WM* 

79 

83 

92 

65 

81 

Qureshi, 1997 

31 

LD-DSE 

34 

Imp. WM* 

86 

68 

51 

92 

73 

Qureshi, 1997 

31 

DSE 

34 

Biphasic resp* 

74 

89 

72 

89 

85 

Nagueh, 1997 

32 

LD-DSE 

18 

Imp. WM* 

91 

66 

61 

93 

75 

Nagueh, 1997 

32 

DSE 

18 

Biphasic resp* 

68 

83 

70 

82 

77 

Furukawa, 1997 

33 

LD-DSE 

53 

Imp. WM* 

79 

72 

76 

75 

76 

Cornel, 1997 

34 

LD-DSE 

30 

Imp. WM* 

89 

82 

74 

93 

85 


DSE indicates dobutamine stress echocardiography {dobutamine infused at both low and high doses); CAD, coronary artery disease; LV, left ventricular; Ref. 
reference number; Stress, DSE protocol used for pharmacological stress; Total Patients, number of patients with chronic CAD and LV dysfimction in whom DSE 
studies were analyzed; Criteria, findings on DSE considered as a “positive” indicator of viability; PPV, positive predictive value (likelihood that presence of 
viability by DSE is indicative of subsequent functional recovery after revascularization); NPV, negative predictive value (likelihood that absence of viability by 
DSE is indicative of lack of functional recovery after revascularization); LD-DSE, low dose DSE; Imp. WM, improved wall motion during dobutamine stress in 
a previously asynergic segment; and Biphasic resp, biphasic response, defined as improvement in wall motion dining LD-DSE followed by worsening at high dose. 
In these patients, percutaneous or surgical revascularization was performed after DSE testing. Those patients demonstrating improved wall motion on follow-up 
resting transthoracic echocardiography were considered to have had impaired LV function due to hibernating myocardium, whereas those demonstrating no 
improvement despite revascularization were considered to have had impaired LV function due to necrotic myocardium. 

*Wall motion analyzed by segment; Jwall motion analyzed by patient. 

Class III 

2. Routine re-evaluation in clinically stable pa¬ 
tients in whom no change in management is 
contemplated and for whom the results 
would not change management. 


SECTION rx. PULMONARY DISEASE 


Recommendations for Echocardiography in 
Pulmonary and Pulmonary Vascular Disease 

Comment: One recommendation was moved from 
Class I to Class lla. Class Ila recommendations have 
been renumbered for clarity. Evidence was added 
concerning the diagnosis of severe pulmonary em¬ 
bolism by echocardiography.^^^ 

Class I 

2. Moved to Class lla (see below). 


Class Ila 

1. Pulmonary emboli and suspected clots in 
the right atrium or ventricle or main pul¬ 
monary artery branches.* 

*TEE is indicated when TTE studies are not diagnostic. 


SECTION XII. ARRHYTHMIAS AND 
PALPITATIONS 


Recommendations for Echocardiography in 
Patients With Arrhythmias and Palpitations 

Comment: An additional Class lib recommendation 
was made concerning the use of echocardiography 
in the Maze procedure. 

Class Ila 

2. TEE or intracardiac ultrasound guidance of 
radiofrequency ablative procedures. 
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Table 2 Prognostic value of stress echocardiography in various patient populations* 


First Author, Year Reference Stress 

Total Pts 

Avg F/U, m 


Events 

Annualized Event Rate, “/o 

Ischemia No Ischemia Normal 

Chronic ischemic heart 

disease 












Picano, 1989 


35 

DlPf 

539 

36 

D 

Ml 


2.3 

0.7 



Sawada, 1990 


36 

NLTME 

148 

28.4 

D 

Ml 





0.6 

Mazeika, 1993 


37 

DSEt 

51 

24 

D 

Ml 

UA 

16 

3.8 



Krivokapich, 1993 


38 

TMEt 

360 

-12 

D 

Ml 


10.8 

3.1 



Afridi, 1994 


39 

DSEt 

77 

10 

D 

Ml 


48 

8.9 


3 

Poldermans, 1994 


40 

DSEt 

430 

17 

D 

Ml 


6.6 

3.4 



Coletta, 1995 


41 

DlPt 

268 

16 

D 

Ml 


17.9 

1.4 



Kamaran, 1995 


42 

DSEt 

210 

8 

D 

Ml 


69 

1 



Williams, 1996 


43 

DSEt 

108 

16 

D 

Ml 

Re 

32.6 

7.3 



Anthopoulos, 1996 


44 

DSEt 

120 

14 

D 

Ml 


13.6 

0 



Marcovitz, 1996 


45 

DSEt 

291 

15 

D 

Ml 


12.8 

8.2 


1.1 

Heupler, 1997 


46 

TMEt 

508w 

41 

D 

Ml 

Re 

9.2 

1.3 



McCully, 1998 


47 

NLTME 

1325 

23 

D, 

Ml 





0.5 

Chuah, 1998 


48 

DSEt 

860 

24 

D, 

Ml 


6.9 

6.3 


1.9 

Cortigiani, 1998 


49 

DSE or DlPt 

456w 

32 

D, 

Ml 


2.9 

0.3 



Davar, 1999 


50 

NLDSE 

72w 

13 

D, 

Ml 





0 

After cardiac transplantation 












Ciliberto, 1993 


51 

DlPt 

80 

9.8 

D, 

Ml, 

CHE 

26.2 

0 



Lewis, 1997 


52 

DSEt 

63 

8 

D, 

Ml, 

CHE 

28.6 

3.6 



Annualized Event Rate int 

cates the per 

;entage 

ofpatients per year 

who developed 

at least 1 adv< 

eve 


ring foil 

ow-up, depeni 

ding on wl 

lethei 

' inducible 

ischemia was or was not de 

nonstrated by 

stress e 

chocardiography (the annualized event rate is also tabulated fo 

r those series describin 

g patients ^ 

vhoh 

lad normal 

resting and normal stress re 

suits); Stress, 

stress ec 

hocardiographv pr 

tocol; Total Pts 

number of patients 

tudie 

dwith s 

ress echocard 

ography ai 

id sul 

asequently 

followed up for the development of ad\ 

-erse ew 

ents (including dea 

th, nonfatal myocardial infarction, revascularizatio 

n, or unstable 

; angina; ii 

1 posttransplant 

patients, development of s 

vere congesti 

ve hean 

failure was also co 

asidered an adve 

rse event); A\ 

gF/U 

aver 

age peri 

ad of follow-u 

p after stre 

ss ec 

ocardiog- 

raphy; DIP, dipyridamole 

tress echocar 

ioeraphv: D. death; ML n 

onfatal myocarc 

al infarction. 

NL, se 

ties t 

escribin 


ilyinsubie 

cts w 

th normal 

stress echocardiography te 

t results; TME, treac 

mill stress echocardiography; DSE, 

dobutamine 

tress e 

hoca 

diographv; UA, unstable angina 

Re, 

evascular- 

ization necessary; w, patieri 



all women; and CHE, developmeri 

t of severe cc 

ngestiv 

e hea 

rt failure 





*Prognostic value of indue 

ble ischemia 

detect 

d with different fo 

ms of stress ech 

Dcardiography, in pa 

dents 

with ch 

onic ischemic 

heart dise 

asear 

d patients 


‘I'New wall motion abnormality considered “positive” for inducible ischemia. 
:|:Any wall motion abnormality (at rest or with stress) considered “positive.” 


Class lib 

3. Postoperative evaluation of patients un¬ 
dergoing the Maze procedure to monitor 
atrial function. 

Recommendations for Echocardiography 
Before Cardioversion 
Class Ilb 


2. Patients with mitral valve disease or hypertro¬ 
phic cardiomyopathy who have been on long¬ 
term anticoagulation at therapeutic levels be¬ 
fore cardioversion unless there are other 
reasons for anticoagulation (eg, prior em¬ 
bolus or known thrombus on previous 
TEE).* 

*TEE only. 


Table 3 Prognostic value of viable (hibernating) myocardium by LD-DSE and influence of revascularization 


Annualized Event Rate, % 

First Author, Adverse _ 

Year Ref. Stress Total Pts Avg F/U, mo Events Viable, + Re Viable,-Re Not Viable 

Meluzin, 1998 53 LD-DSE 133 20 Death, MI 4J TT ois 

Afridi, 1998 54 LD-DSE 353 18 Death 4 20 19 


LD-DSE indicates low-dose dobutamine stress echocardiography; Ref., reference number; Stress, stress echocardiography protocol; Total Pts, number of 
patients with chronic ischemic heart disease and impaired left ventricular systolic function studied with LD-DSE and subsequently followed up for the 
development of an adverse event {death or nonfatal myocardial infarction); Avg F/U, average period of follow-up after LD-DSE; Annualized Event Rate, 
percentage of patients per year who developed an adverse event during follow-up after LD-DSE; Viable, -f Re, patients with viability (contractile reserve) 
demonstrated by LD-DSE who underwent revascularization and were then followed up; Viable, —Re, patients with viability (contractile reserve) demonstrated 
by LD-DSE who did not undergo revascularization and were then followed up; Not Viable, patients without contractile reserve by LD-DSE who were followed 
up for adverse events; and MI, nonfatal myocardial infarction. 

Prognostic value of contractile reserve detected with LD-DSE in patients with chronic ischemic heart disease and impaired left ventricular systolic function. The 
annualized rate of death or MI is tabulated in patients with viable myocardium by LD-DSE depending on whether they did or did not undergo revascularization 
and also in those patients without viable myocardium. 
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Table 4 Diagnostic accuracy of exercise echocardiography in detecting angiographically proved CAD (without correction 
for referral bias) 


First Author, Year 

Ref. 

Exercise 

Signific 

ant CAD 


Total 

Pts 

Sensitivity 

% 

Sens 

1-VD, 

T’ 

Specificity, 

% 

T 

Accuracy, 

o/o 

Limacher, 1983 

55 

TME 

Greater than 50% 


73 

91 

64 

98 

88 

96 

75 

90 

Armstrong, 1986 

56 

TME 

Greater than 

r equal tc 

50% 

95 

88 



87 

97 

57 

87 

Armstrong, 1987 

57 

TME 

Greater than 

r equal tc 

50% 

123 

88 

81 

93 

86 

97 

61 

88 

Ryan, 1988 

58 

TME 

Greater than 

r equal tc 

50% 

64 

78 

76 

80 

100 

73 

86 


Labovitz, 1989 

59 

TME 

Greater than 

r equal tc 

70% 

56 

76 



100 

100 

74 

86 

Sawada, 1989 

60 

TME or 

Greater than 

r equal tc 

50% 

57 

86 

88 

82 

86 

86 

86 

86 



UBE 












Sheikh, 1990 

61 

TME 

Greater than 

r equal tc 

50% 

34 

74 

74 


91 

94 

63 

79 

Pozzoli, 1991 

62 

UBE 

Greater than 

r equal tc 

50% 

75 

71 

61 

94 

96 

97 

64 

80 

Crouse, 1991 

63 

TME 

Greater than 

r equal tc 

50% 

228 

97 

92 

100 

64 

90 

87 

89 

Galanti, 1991 

64 

UBE 

Greater than 

r equal tc 

70% 

53 

93 

93 

92 

96 

96 

93 

94 

Marwick, 1992 

65 

TME 

Greater than 

r equal tc 

50% 

150 

84 

79 

96 

86 

95 

63 

85 

Quinones, 1992 

66 

TME 

Greater than 

r equal tc 

50% 

112 

74 

59 

89 

88 

96 

51 

78 

Salustri, 1992 

67 

BE 

Greater than 

r equal tc 

50% 

44 

87 

87 


85 

93 

75 

86 

Amanullah, 1992 

68 

UBE 

Greater than 

r equal tc 

50% 

27 

82 



80 

95 

50 

81 

Hecht, 1993 

69 

SBE 

Greater than 

r equal tc 

50% 

180 

93 

84 

100 

86 

95 

79 

91 

Ryan, 1993 

70 

UBE 

Greater than 

r equal tc 

50% 

309 

91 

86 

95 

78 

90 

81 

87 

Mertes, 1993 

71 

SBE 

Greater than 

r equal tc 

50% 

79 

84 

87 

89 

85 

91 

75 

85 

Hoffmann, 1993 

72 

SBE 

Greater than 70% 


66 

80 

79 

81 

88 

95 

58 

82 

Cohen, 1993 

73 

SBE 

Greater than 70% 


52 

78 

63 

90 

87 

94 

62 

81 

Marwick, 1994 

74 

BE 

Greater than 50% 


86 

88 

82 

91 

80 

89 

77 

85 

Roger, 1994 

75 

TME 

Greater than 

r equal tc 

. 50% 

150 

91 







Marangelli, 1994 

76 

TME 

Greater than 

r equal tc 

. 75% 

80 

89 

76 

97 

91 

93 

86 

90 

Beleslin, 1994 

77 

TME 

Greater than 

r equal tc 

. 50% 

136 

88 

88 

91 

82 

97 

50 

88 

Williams, 1994 

78 

UBE 

Greater than 50% 


70 

88 

89 

86 

84 

83 

89 

86 

Roger, 1995 

79 

TME 

Greater than 

r equal tc 

. 50% 

127 

88 



72 

93 

60 


Dagianti, 1995 

80 

SBE 

Greater than 70% 


60 

76 

70 

80 

94 

90 

85 

87 

Marwick, 1995 

81 

TME or 

Greater than 

r equal tc 

. 50% 

161 

80 

75 

85 

81 

71 

91 

81 



UBE 












Bjornstad, 1995 

82 

UBE 

Greater than 

r equal tc 

. 50% 

37 

84 

78 

86 

67 

93 

44 

81 

Marwick, 1995 

83 

TME 

Greater than 50% 


147 

71 

63 

80 

91 

85 

81 

82 

Tawa, 1996 

84 

TME 

Greater than 70% 


45 

94 



83 

94 

83 

91 

Luotolahti, 1996 

85 

UBE 

Greater than 

r equal tc 

. 50% 

118 

94 

94 

93 

70 

97 

50 

92 

Tian, 1996 

86 

TME 

Greater than 50% 


46 

88 

91 

86 

93 

97 

76 

89 

Roger, 1997 

87 

TME 

Greater than 

r equal tc 

. 50% 

340 

78 



41 

79 

40 

69 

CAD indicates coror 

lary art 

ery disease 

Ref., reference n 

umber; Ex 


type of ( 

exercise testir 

ig used ii 

r conjun 

ctionwithtrar 

rsthorac 

ic eehoc 

eardiographic 


imaging; Significant CAD, % coronary luminal diameter narrowing, demonstrated by selective coronary angiography, considered to represent significant CAD; 
Total Pts, number of patients in each series undergoing selective coronary angiography in whom exercise echocardiographic studies and wall motion analysis were 
also performed; Sens 1-VD, test results positive in patients with single-vessel CAD; Sens MVD, test results positive in patients with multivessel disease; PPV, 
positive predictive value (likelihood of angiographically significant CAD in patients with inducible wall motion abnormalities by exercise echocardiography); 
NPV, negative predictive value (likelihood of absence of angiographically significant CAD in patients without inducible wall motion abnormalities by exercise 
echocardiography); TME, treadmill exercise; UBE, upright bicycle ergometry; BE, bicycle ergometry; and SBE, supine bicycle ergometry. 

A new or worsening regional wall motion abnormality induced by stress generally was considered a “positive” result. 


Class III 

2. Patients who have been on long-term anticoag¬ 
ulation at therapeutic levels and who do not 
have mitral valve disease or hypertrophic car¬ 
diomyopathy before cardioversion unless 
there are other reasons for anticoagula¬ 
tion (eg, prior embolus or known throm¬ 
bus on previous TEE).* 

*TEE only. 


SECTION Xlla. SCREENING 

Recommendations for Echocardiography to 
Screen for the Presence of Cardiovascular 
Disease 

Comment: A section has been added on the molec¬ 
ular genetics work that has identified a familial basis 
for many forms of cardiomyopathy, including dilated 
congestive cardiomyopathy, hypertrophic cardiomy- 
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Table 5 Diagnostic accuracy of dobutamine stress echocardiography in detecting angiographically proved CAD (without 
correction for referral bias) 


Author, Year 

Ref. 

Protocol 

Signifi 

ant CAD 


Total Sensitivity, 

Sens 

1-VD, 

MVD, Specificity, 

PPV, 

o/o 

% 

Accu^cy, 

Berthe, 1986 

88 

DSE 5^0 

Greater than 

01 equal to 

50% 

30 

85 


85 

88 

85 

88 

87 

Sawada, 1991 

89 

DSE 2.5-30 

Greater than 

DT equal to 

50% 

55 

89 

81 

100 

85 

91 

81 

74 

Sawada, 1991 

89 

DSE 2.5-30 

Greater than 

3r equal to 

50% 

41 

81 


81 

87 

91 

72 

87 

Previtali, 1991 

90 

DSE 5^0 

Greater than 

3r equal to 

70% 

35 

68 

50 

92 

100 

100 

44 

83 

Cohen, 1991 

91 

DSE 2.5-10 

Greater than 70% 


70 

86 

69 

94 

95 

98 

72 

89 

Martin, 1992 

92 

DSE 10^0 

Greater than 50% 


34 

76 



44 

79 

40 

68 

McNeill, 1992 

93 

DASE 10-40 

Greater than 

or equal to 

50% 

28 

71 






71 

Segar, 1992 

94 

DSE 5-30 

Greater than 

or equal to 

50% 

88 

95 



82 

94 

86 

92 

Mazeika, 1992 

95 

DSE 5-20 

Greater than 

DT equal to 

70% 

50 

78 

50 

92 

93 

97 

62 

82 

Marcovitz, 

96 

DSE 5-30 

Greater than 

DT equal to 

50% 

141 

96 

95 

98 

66 

91 

84 

89 

1992 














McNeill, 1992 

97 

DASE 10-40 

Greater than 

3r equal to 

50% 

80 

70 



88 

89 

67 

78 

Salustri, 1992 

98 

DSE 5^0 

Greater than 

DT equal to 

50% 

46 

79 



78 

85 

70 

78 

Marwick, 1993 

99 

DSE 5^0 

Greater than 

DT equal to 

50% 

97 

85 

84 

86 

82 

88 

78 

84 

Forster, 1993 

100 

DASE 10-40 

Greater than 50% 


21 

75 

— 

— 

89 

90 

73 

81 

Gunalp, 1993 

101 

DSE 5-30 

Greater than 50% 


27 

83 

78 

89 

89 

94 

73 

85 

Marwick, 1993 

102 

DSE 5-10 

Greater than 

or equal to 

50% 

217 

72 

66 

77 

83 

89 

61 

76 

Hoffmann, 

72 

DASE 5^0 

Greater than 70% 


64 

79 

78 

81 

81 

93 

57 

80 

1993 














Previtah, 1993 

103 

DSE 5^0 

Greater than 50% 


80 

79 

63 

91 

83 

92 

61 

80 

Takeuchi, 1993 

104 

DSE 5-30 

Greater than 

or equal to 

50% 

120 

85 

73 

97 

93 

95 

80 

88 

Cohen, 1993 

73 

DSE 2.5-10 

Greater than 70% 


52 

86 

75 

95 

87 

94 

72 

87 

Ostojic, 1994 

105 

DSE 5^0 

Greater than 

or equal to 

50% 

150 

75 

74 

81 

79 

96 

31 

75 

Marwick, 1994 

74 

DSE 5-10 

Greater than 50% 


86 

54 

36 

65 

83 

86 

49 

64 

Beleshn, 1994 

77 

DSE 5^0 

Greater than 

or equal to 

50% 

136 

82 

82 

82 

76 

96 

38 

82 

Sharp, 1994 

106 

DSE 5-50 

Greater than 

or equal to 

50% 

54 

83 

69 

89 

71 

89 

59 

80 

Pellikka, 1995 

107 

DSE 5^0 

Greater than 

or equal to 

50% 

67 

98 



65 

84 

94 

87 

Ho, 1995 

108 

DSE 5^0 

Greater than 

or equal to 

50% 

54 

93 

100 

92 

73 

93 

73 

89 

Daoud, 1995 

109 

DSE 5-30 

Greater than 

or equal to 

50% 

76 

92 

91 

93 

73 

95 

62 

89 

Dagianti, 1995 

80 

DSE 5^0 

Greater than 

or equal to 

70% 

60 

72 

60 

80 

97 

95 

83 

87 

Pingitore, 1996 

110 

DASE 5^0 

Greater than 

or equal to 

50% 

no 

84 

78 

88 

89 

97 

52 

85 

Schroder, 1996 

111 

DASE 10^0 

Greater than 

or equal to 

50% 

46 

76 

71 

90 

88 

97 

44 

78 

Anthopoulos, 

44 

DASE 5^0 

Greater than 

or equal to 

50% 

120 

87 

74 

90 

84 

94 

68 

86 

1996 














Ling, 1996 

112 

DASE 5^0 

Greater than 

or equal to 

50% 

183 

93 



62 

95 

54 

90 

Takeuchi, 1996 

113 

DASE 5^0 

Greater than 

or equal to 

50% 

70 

75 

78 

73 

92 

79 

90 

87 

Minardi, 1997 

114 

DASE 5^0 

Greater than 

or equal to 

50% 

47 

75 

81 

67 

67 

97 

15 

74 

Dionisopoulos, 

115 

DASE 5^0 

Greater than 

or equal to 

50% 

288 

87 

80 

91 

89 

95 

71 

87 

1997 














Elhendy, 1997 

116 

DASE 5^0 

Greater than 

or equal to 

50% 

306 

74 

59 

83 

85 

94 

50 

76 

Ho, 1998 

117 

DSE 5-10 

Greater than 

01 equal to 

50% 

51 

93 

89 

95 

82 

87 

90 

88 

CAD indicates coro 

nary an 

:ery disease; Ref., 

reference numb 

er; Protocol 

, dobui 

famine . 

stress protocc 

1, including initia 

J and peak i 

nfUsion 

rates (e 

:xpressed in 

micrograms per kilo 

gramp( 

:r minute); Signif 

cant CAD, % co 

onary lumi 

al diameter na 

rrowing, derr 

onstra 

ed by sele 

:tive eoronaj 

rv angiographv 

considered 

to represent signific; 

nt CAD; Total Pts, num 

ber of patients ir 

each series 

undergoing selective coron 

uy ang] 

ographv i 

iwhom dob 

utamin 

stress 

^chocardio- 

graphic studies and a 

vail mo 


also performed; 

ensl-VD, 


Its pos 

tive in patien 

s withs 

ngle-vess 

1 CAD; Sens MVD, 

test res 

Lilts positive 


Itivesse 

CAD; PPV, positive predictive 

value (likelihood 

f angic 

graphically s 

gnificaj 

nt CAD i 

a patients with ind 

iciblc 

i^all motion 

abnormalities by phs 

irmacol 

ogical stress echo 

ardiography); NPV, negative 

predic 

dve valu 

e (likelihood 

of abse 

ccofangi 

ographically 

signific 

nt CAD in patients 


without inducible wall motion abnormalities by pharmacological stress echocardiography); DSE, dobutamine stress echocardiography; and DASE, dobutamine/ 
atropine stress echocardiography. 

A new or worsening regional wall motion abnormality induced by stress generally was considered a “positive” result. 


opathy, and right ventricular (RV) dysplasia. A pos¬ 
sible genetic basis for these cardiomyopathies sup¬ 
ports echocardiographic screening of first-degree 
relatives. 


Class I 

5. First-degree relatives (parents, siblings, 
children) of patients with unexplained 
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Table 6 Diagnostic accuracy of stress echocardiography in detecting angiographically proved CAD in women (generally 
without correction for referral bias) 


First Author, Year 

Ref. Protocol 

Signific 

ant CAD 

Total 

Sensitivity 

Sens 

1-VD, 

Sens 

MVD, 

% 

Specificity, PPV, 

% % 

T’ 

curacy, 

o/o 

Masini, 1988 

118 DIP 

Greater than 

r equal t 

70% 83 

79 



93 

91 

84 

87 

Sawada, 1989 

60 TMEor 

Greater than 

r equal t 

50% 57 

86 

88 

82 

86 

86 

86 

86 


UBE 











Severi, 1994 

119 DIP 

Greater than 

r equal t 

75% 122 

68 



96 

90 

86 

87 

Williams, 1994 

78 UBE 

Greater than 50% 

70 

88 

89 

86 

84 

83 

89 

86 

Marwick, 1995 

81 TMEor 

Greater than 

r equal t 

50% 161 

80 

75 

85 

81 

71 

87 

81 


UBE 











Takeuchi, 1996 

113 DASE 

Greater than 

r equal t 

50% 70 

75 

78 

73 

92 

79 

90 

87 

Roger, 1997 

87 TMEor 

Greater than 

r equal t 

50% 96 

79 



37 

66 

54 

63 


UBE 











Dionisopoulos, 

115 DASE 

Greater than 

r equal t 

50% 101 

90 

79 

94 

79 

90 

79 

86 

1997 












Laurienzo, 1997 

120 DS-TEE 

Greater than 

r equal t 

70% 84 

82 



100 

100 

94 

95 

Elhendy, 1997 

116 DASE 

Greater than 

r equal t 

3 50% 96 

76 

64 

92 

94 

96 

68 

82 

Ho, 1998 

117 DSE 

Greater than 

r equal t 

3 50% 51 

93 

89 

95 

82 

87 

90 

88 

Studies accounting for referral bias 











Lewis, 1999 

121 DSE 

Greater than 

r equal t 

3 50% 92 

40 

40 

60* 

81 

71 

84 

70 

(by design) 







82t 





Roger, 1997 

87 TME 

Greater than 

r equal t 

3 50% 1714 

32 

2431 (2V) 

86 

66 



(by adjustment) 






43 (3V) 





CAD indicates coron 

ary artery disease; 

Ref., reference nu 

mber; Pro 

tocol, exercise 

or pharmacc 

^logical 

protoco 

used in ( 

:onjunction 

with tran 

sthoracic 

echocardiographic im 

ging; Significant CAD, % coronary lun 

linal diam( 

:ter narrowing. 

documented 

by selec 

tive coro 

lary angio; 

graphy, cons 

idered to t 

•epresent 

significant CAD; Tot 

d Pts, number of w 



ing selective co 

ronary angioj 

graphy 

n whom 

stress ech( 

cardiographic studies 

and wall 

motion analysis were 

also performed; Se 

ns 1-VD, test resu 

ts positive 

in patients with single-vess 

el CAD 

Sens MVD, test 

esults positi 



multivessel CAD; PPV, positive predictiv 

value (likelihood 

3f angiogr; 

phically signifi 

ant CAD in 

latients 

with ind 

acible wal 

motion abn 

ormalities 

by stress 

echocardiography); NPV, negative predi 

ctive value (likelih 

Dod of abs 

ence of angioi 

raphically significant 

CAD in 

patients 

without ind 

cible waJ 

1 motion 

abnormalities by stress echocardiography); DIP, dipyridamo 


tiocardiography; TME, trea 

dmill str 

ess echo 

ardiography; UBE, upright bicy 

cle stress 

echocardiography; DASE, dobutamine/ 

tropine stress echo 

cardiography; DS-TEE, < 

obutamine s 

ress trai 

asesophageal echoc 

ardiography 

and DSE, dobut- 

amine stress echocard 

ography. 











A new or worsening r 

sgional wall motion 

abnormality indue 

ed by stre 

s generally was 

considered a 

“positiv 

e” result 






*Including all patients. 

‘I'Excluding patients with indeterminate studies. 


dilated cardiomyopathy in whom no eti¬ 
ology has heen identified. 

Class III 

2. Routine screening echocardiogram for 
participation in competitive sports in pa¬ 
tients with normal cardiovascular history, 
ECG, and examination. 


SECTION XIII. ECHOCARDIOGRAPHY IN THE 
CRITICALLY ILL 


Recommendations for Echocardiography in 
the Critically Ill 

Comment: This section has been revised exten¬ 
sively. A discussion has been added on the echocar- 
diographic detection of pulmonary embolism and 
the usefulness of TEE versus TTE in the critically ill 
patient. A section on the value of echocardiography 
in blunt aortic trauma has also been added. The 


evidence tables have been extensively revised and 
updated. 

Class III 

1. Suspected myocardial contusion in the hemo- 
dynamically stable patient with a normal ECG 

who has no abnormal cardiac/thoracic 
physical findings and/or lacks a mecha¬ 
nism of injury that suggests cardiovascu¬ 
lar contusion. 


SECTION XIV. TWO-DIMENSIONAL 
ECHOCARDIOGRAPHY IN THE ADULT 
PATIENT WITH CONGENITAL HEART DISEASE 


Recommendations for Echocardiography in 
the Adult Patient With Congenital Heart 
Disease 

Comment: A section has been added on the accuracy 
of echocardiography to allow surgery to proceed 
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without catheterization in some congenital heart le¬ 
sions. Echocardiography is useful in the performance 
of interventional therapeutic procedures. 

Class I 

5. Patients with known congenital heart disease 
in whom it is important that pulmonary artery 
pressure be monitored (eg, patients with he- 
modynamically important, moderate, or 
large ventricular septal defects, atrial septal 
defects, single ventricle, or any of the above 
with an additional risk factor for pulmonary 
hypertension). 

6. Periodic echocardiography in patients with 
repaired (or palliated) congenital heart dis¬ 
ease with the following: change in clinical 
condition or clinical suspicion of residual 
defects, obstruction of conduits and baf¬ 
fles, or LV or RV function that must be 
monitored, or when there is a possibility of 
hemodynamic progression or a history of 
pulmonary hypertension. 

8. Identification of site of origin and initial 
course of coronary arteries (TEE may be 
indicated in some patients).* 

*TEE may be necessary to image both coronary origins in 
adults. 


SECTION XV-E. ACQUIRED 
CARDIOVASCULAR DISEASE IN THE NEONATE 


Recommendations for Neonatal 
Echocardiography 

Comment: Only minor changes have been made in 
this section. Two new Class 1 recommendations 
and one Class 111 recommendation have been 
added. One recommendation has moved 

from Class 11b to Class 11a. Class I recommenda¬ 
tions have been renumbered for clarity. 

Class I 

12. Re-evaluation after initiation or termi¬ 
nation of medical therapy for pulmo¬ 
nary artery hypertension. 

13. Re-evaluation during initiation or with¬ 
drawal of extracorporeal cardiopulmo¬ 
nary support. 

Class Ila 

3. Presence of a syndrome associated with a 
high incidence of congenital heart dis¬ 
ease for which there are no abnormal 
cardiac findings and no urgency of man¬ 
agement decisions. 

Class Ilb 

1. Moved to Class 11a (see above). 


Class III 

2. Acrocyanosis with normal upper- and 
lower-extremity pulsed oximetry oxygen 
saturations. 


SECTION XV-E. CONGENITAL 
CARDIOVASCULAR DISEASE IN THE INEANT, 
CHILD, AND ADOLESCENT 


Recommendations for Echocardiography in 

the Infant, Child, and Adolescent 

Comment: There are two new Class 1 recommen¬ 
dations, which have been renumbered for clari- 

jy 6.195-200 

Class I 

5. Selection, placement, patency, and 
monitoring of endovascular devices, as 
well as identification of intracardiac or 
intravascular shunting before, during, 
and subsequent to interventional car¬ 
diac catheterization. 

6. Immediate assessment after percutane¬ 
ous interventional cardiac catheteriza¬ 
tion procedure. 

10. Presence of a syndrome associated with 
cardiovascular disease and dominant inheri¬ 
tance or multiple affected family members 
(eg, Marfan syndrome or Ehlers-Danlos 
syndrome). 

Deleted: 

Phenotypic findings of Marfan syndrome or Ehlers- 
Danlos syndrome. 

Presence of a syndrome associated with high inci¬ 
dence of congenital heart disease when there are 
no abnormal cardiac findings. 

“Atypical,” “nonvasodepressor” syncope without 
other causes. 


SECTION XV-G. 

ARRHYTHMIAS/CONDUCTION 

DISTURBANCES 


Recommendations for Echocardiography in 
Pediatric Patients With 
Arrhythmias/Conduction Disturbances 

Comment: Echocardiography is discretionary after 
radiofrequency catheter ablation. Persistent ventric¬ 
ular dilatation after successful ablation or effective 
medical control of the heart rate may indicate an 
arrhythmogenic primary cardiomyopathy.^°^'^°^ 
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Class Ila 

2. Evidence of pre-excitation on ECG with 
symptoms. 

Class Ilb 

3. Examination immediately after radiofre¬ 
quency ablation. 


SECTION XV-H. ACQUIRED 
CARDIOVASCULAR DISEASE 


Recommendations for Echocardiography in 
Pediatric Acquired Cardiovascular Disease 

Comment: The leading cause of death after the first 
posttransplant year is transplant-related CAD. There 
is evidence that stress echocardiography identifies 
subclinical ischemia. 

Class / 

3- Baseline and re-evaluation examinations of 
patients receiving cardiotoxic chemothera¬ 
peutic agents. 

5. Patients with severe renal disease and/or 
systemic hypertension. 

Class III 

1. Routine screening echocardiogram for 
participation in competitive sports in pa¬ 
tients with normal cardiovascular 
examination. 


SECTION XV-I. PEDIATRIC ACQUIRED 
CARDIOPULMONARY DISEASE 


Recommendations for Echocardiography in 
Pediatric Acquired Cardiopulmonary 
Disease 

Comment: Echocardiography provides documenta¬ 
tion of pulmonary artery hypertension and estima¬ 
tion of severity by the presence of RV dilation 
and/or hypertrophy, the presence of tricuspid or 
pulmonic valvular regurgitation, and Doppler esti¬ 
mation of RV systolic pressure. 

Class I 

2. Re-evaluation after surgical intervention 
or initiation of oral and/or parenteral va¬ 
sodilator therapy for pulmonary artery 
hypertension. 

3. Re-evaluation during withdrawal of extra¬ 
corporeal cardiopulmonary support. 


SECTION XV-K. TRANSESOPHAGEAL 
ECHOCARDIOGRAPHY 


Reco mm endations for TEE in Pediatric 
Patients 

Comment: TEE has become particularly helpful in 
guiding placement of catheter-deployed devices 
used in closing atrial septal defects. It is essential in 
ensuring proper positioning of the device in the 
defect and assessing for residual shunts and abnor¬ 
mal device occlusion of venous inflow into the atria 
or encroachment on the atrioventricular valves. 
Likewise, placement of catheters for radiofrequency 
ablation of arrhythmogenic pathways can be facili¬ 
tated by TEE when there are intracardiac abnormal- 
ities.2i<^"2" 

Class I 

2. Monitoring and guidance during cardiotho- 
racic surgical procedures. 

8. Patients with right atrial to pulmonary 
artery Eontan connection, for identifica¬ 
tion of atrial thrombus. 

Class Ila 

1. Patients with lateral tunnel Eontan 
palliation. 


SECTION XVI. INTRAOPERATIVE 
ECHOCARDIOGRAPHY 


Recommendations for Intraoperative 
Echocardiography 

Comment: This section is new. In 1996, a task force 
of the American Society of Anesthesiologists/Society 
of Cardiovascular Anesthesiologists (ASA/SCA) pub¬ 
lished practice guidelines for perioperative TEE. The 
guidelines were evidence based and focused on the 
effectiveness of perioperative TEE in improving 
clinical outcomes. A literature search conducted at 
that time retrieved 1844 articles, of which 588 were 
considered relevant to the perioperative setting. A 
more recent literature search identified an addi¬ 
tional 118 articles related to the intraoperative use 
of echocardiography. The current text makes 
reference only to the latter. However, the indica¬ 
tions for intraoperative echocardiography that are 
provided in these guidelines are based on both the 
initial ASA/SCA guidelines and the newer informa¬ 
tion 223-260 

Eor a detailed discussion of this topic, please see 
the full-text version of the guidelines posted on the 
ACC, AHA, and American Society of Echocardiogra¬ 
phy (ASE) World Wide Web sites. 
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1. Evaluation of acute, persistent, and life- 
threatening hemodynamic dismrhances 
in which ventricular function and its de¬ 
terminants are uncertain and have not 
responded to treatment. 

2. Surgical repair of valvular lesions, hyper¬ 
trophic obstructive cardiomyopathy, and 
aortic dissection with possible aortic valve 
involvement. 

3. Evaluation of complex valve replacements 
requiring homografts or coronary reim¬ 
plantation, such as the Ross procedure. 

4. Surgical repair of most congenital heart 
lesions that require cardiopulmonary by¬ 
pass. 

5. Surgical Intervention for endocarditis 
when preoperative testing was inadequate 
or extension to perivalvular tissue is sus¬ 
pected. 

6. Placement of intracardiac devices and 
monitoring of their position during port- 
access and other cardiac surgical inter¬ 
ventions. 

7. Evaluation of pericardial window proce¬ 
dures in patients with posterior or locu- 
lated pericardial effusions. 

Class Ila 

1. Surgical procedures in patients at in¬ 
creased risk of myocardial ischemia, myo¬ 
cardial infarction, or hemodynamic dis¬ 
turbances. 

2. Evaluation of valve replacement, aortic 
atheromatous disease, the Maze proce¬ 
dure, cardiac aneurysm repair, removal of 
cardiac tumors, intracardiac thrombec¬ 
tomy, and pulmonary embolectomy. 

3. Detection of air emboli during cardlot- 
omy, heart transplant operations, and up¬ 
right neurosurgical procedures. 

Class Ilb 

1. Evaluation of suspected cardiac trauma, 
repair of acute thoracic aortic dissection 
without valvular involvement, and anasto¬ 
motic sites during heart and/or lung 
transplantation. 

2. Evaluation of regional myocardial func¬ 
tion during and after off-pump coronary 
artery bypass graft procedures. 

3. Evaluation of perlcardlectomy, pericar¬ 
dial eflusions, and pericardial surgery. 

4. Evaluation of myocardial perfusion, coro¬ 
nary anatomy, or graft patency. 

5. Dobutamlne stress testing to detect induc¬ 
ible demand ischemia or to predict func¬ 


tional changes after myocardial revascu¬ 
larization. 

6. Assessment of residual duct flow after 
interruption of patent ductus arteriosus. 

Class III 

1. Surgical repair of uncomplicated secun¬ 
dum atrial septal defect. 
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